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Abstract 
Researches in interdisciplinary teaching methodologies on environmental education and in assessing their impact were 
recommended in Thessaloniki Declaration (UNESCO, 1997). Therefore, the purpose of this qualitative study was to develop and 
field test an educational game, EnviroPoly, to promote environmental literacy. The game was piloted with 44 elementary/mid-
level pre-service teachers. Afterwards five pre-service teachers met in a focus group to discuss the game and its procedures. The 
discussions and observations of the large group of teachers during play and the smaller focus group indicated that EnviroPoly is 
attractive, motivating, enjoyable and useful. Additionally the game was found to be applicable for different grade levels by 
adapting reading and question cards.  
© 2011 Published by Elsevier Ltd. 
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1. Introduction  
Most environmental education researchers suggest developing an environmentally literate society as the best 
strategy to overcome human exploitation of the world resources (UNESCO, 1997; Roth, 1996; Wilke, 1995). The 
term environmental literacy was first defined by Charles E. Roth in 1968 (as cited in Roth, 1992). Although there 
continues to be some discussion about the exact definition (Stables, 1998; Stables & Bishop, 2001), the most 
accepted one as stated by Disinger and Roth is, 
Environmental literacy is essentially the capacity to perceive and interpret the relative health of 
environmental systems and take appropriate action to maintain, restore, or improve the health of those 
systems....Environmental literacy should be defined in terms  of observable behaviors. That is, people 
should be able to demonstrate in some observable form that they have learned? Their knowledge of key 
concepts, skills acquired, disposition toward issues, and the like. (1992, p. 2) 
The overall purpose of environmental literacy for all, has been explained as ‘a basic functional education for all 
people, which provides them with the necessary knowledge, skills and motives to cope with environmental needs 
and contribute to sustainable development’ (UNESCO, 1989). However, achieving this goal is not a simple task 
since the ultimate objective is responsible environmental behavior. Therefore, integrating the cognitive domain with 
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the affective domain in environmental education programs is essential (Ballantyne & Packer, 1996; Coyle, 2005). 
Instructional methods should directly involve student participation as most students tend to believe that the more 
actively they are engaged in the learning process, the more their beliefs and emotions will change (Hopwood, 2007). 
In addition, the social aspects of environmental issues should be emphasized along with the scientific explanations 
because students tend to be more motivated when hearing real life stories. Teachers should implement appropriate 
instructional strategies that engage students in problem solving about the impact that humans on the environment.  
These strategies will assist students in thinking more about environmental problems and develop positive behaviours 
(Bell, Russell, & Plotkin, 1998). Learning strategies like hands on activities, field trips, games, discussions, 
questioning and role playing are some of methodologies used in environmental education. 
Gaming strategies provide many advantages for the learner and the teacher such as making learning enjoyable 
while reducing stress and anxiety, increasing retention, stimulating learners involvement and enhancing overall 
learning (Anderson, 1998). Hewitt (1997) found that “games played by the students resulted in significant changes 
in reported environmentally responsible behaviour and increase student involvement in learning for environmental 
education and provide active participation of student in learning process” (p.36). Embedding the elements of 
cooperative learning, competition, excitement, curiosity, and creativity into games produces a learning environment 
different from those to which most students are accustomed.  
Frame games are one type of games that can be utilized as an effective instructional tool. According to Honeycutt 
(2005), frame games are games that are popular with the general public (such as Monopoly©) and can be 
manipulated to specifically cover the content of a particular course. Thiagarajan and Stolovitch (as cited in 
Honeycutt, 2005) explain that frame games help students generate awareness about current issues, discover new 
insights, learn basic facts and apply higher order thinking skills such as integration, synthesis, and problem-solving. 
In addition, designing frame games are less time consuming due to the basic structure of the game. One important 
point to consider when designing a game is to organize rules of play that coincide with the intended course goals and 
objectives. Therefore, frame games can be applied to environmental education.  
The beneficial nature of educational games directed the design of EnviroPoly as an environmental teaching and 
learning tool in order to affect participants’ perceptions about the environment. The stated research questions are; 
1. Does EnviroPoly impact pre-service teachers’ perceptions about the environment?  
2. What are the pre-service teachers’ reflections on EnviroPoly regarding its appearance, attractiveness, content 
and usefulness? 
1.1. The Game; EnviroPoly 
EnviroPoly is a frame game with a single path divided into 42 spaces, each space with instructions explaining 
daily life behaviours which have negative or positive effects on the environment(see Figure 1). The spaces direct 
players to three types of cards: Question, Chance and Reading. Players either stay, move forward or backward 
according to the instructions on these cards. There are 20 question, 10 chance and 21 reading cards in the game.  
The main focus EnviroPoly is for one player to arrive first at the finish box. A board, player tokens, a dice, and 
chance, question and reading cards are materials needed to play. EnviroPoly can be played with a group of 
approximately 5-6 students or a class of 20-25 students divided into groups of four to five members. At the start of 
play, each player or one of the group members in turn throws the dice only once. The player with the highest 
number starts the play, places a token on the corner marked START, and then throws the dice and moves the token 
the number of spaces as indicated by the dice. When the token lands on a space, the player reads the instructions out 
loud and applies them. Depending on the space instructions, the player stays moves or chooses a question, chance or 
reading card. If the token lands on a question, the player selects one question card and gives it to the player on the 
left without looking at the card. This player asks the question on the card and the player moves the token according 
to the answer. A correct answer allows the player to move the token forward and a wrong answer moves the token 
backwards.  
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Figure 1. Overview of EnviroPoly 
 
Some of the daily life behaviours in the spaces have a negative effect on the environment. If the token lands on 
these spaces, the player is punished by keeping the position for a round, moving backward and going to the jail. 
When a player selects a chance card with PASS written on it, the player is given a one-time exemption from any 
punishments. 
If the token lands on a reading space, the player selects a reading card. Reading cards related with industrial 
accidents, new technologies on environmental issues, ecological footprint, recycling facts and etc. were prepared to 
provide knowledge, improve awareness and motivation of the players. The teacher should encourage students to 
read all cards out-loud. 
During and after the game, the teacher moderates discussions on the effect of the daily life behaviours in each 
space, the topics of the reading cards and the correct answers to the questions. Extension activities to do after game 
play might include the students (or each group) developing a power point or poster presentation on one of the 
selected topics or write reflections on their experiences, feelings, and expectations as they played EnviroPoly. 
1.2. Learning Outcomes for EnviroPoly 
The general goals of environmental education defined in the Tbilisi Declaration were set as the conceptual 
framework for the learning goals of EnviroPoly. These objectives are to 1) foster clear awareness of, and concern 
about, economic, social, political, and ecological interdependence in urban and rural areas; 2) provide every person 
with opportunities to acquire the knowledge, values, attitudes, commitment, and skills needed to protect and 
improve the environment; and, 3) create new patterns of behaviours of individuals, groups, and society as a whole 
towards the environment (UNESCO, 1977). At the end of the game, participants will have a better understanding of 
the importance of saving resources, recycling, and conserving natural resources. Specifically, the objectives of 
EnviroPoly are for players to 1) avoid unnecessary consumption, 2) participate in environment related social clubs,  
3) be careful while using water, 4) learn about the importance of sustainability, 5) be aware about natural resources, 
6) be able to solve local environmental problems, 7) be able to discuss possible solutions to some global 
environmental issues, 8) learn how to  look at environmental problems from a realistic perspective of the effect of 
humankind on the environment, and 9) meet and interact with other students in the class. 
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2. Method 
2.1. Participants 
The sample population in this qualitative study consisted of 44 undergraduate pre-service teachers (9 male, 35 
female, and age range between 20-45 years old). The pre-service teachers were enrolled in a Science and 
Humanities class, a required course towards a Bachelor of Arts degree in Interdisciplinary Studies with teacher 
certification in the areas of (a) early childhood generalist (EC–6th grade), (b) 4th–8th-grade science and 
mathematics, (c) 4th–8th-grade social studies and language arts, (d) special education (EC–12th grade), and (e) 
bilingual education (EC–6th grade).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. A group of participants 
 
The teachers were formed into groups of 4-5 players who played EnviroPoly under the guidance of two 
researchers (see Figure 2). The researchers answered the participants’ questions about the game, observed them as 
they played and took observation notes. At the end of play, five of the participants (3 male, 2 female) volunteered to 
participate in a reflective discussion group. One of the researchers moderated the focus group discussion for about 
an hour using 13 interview questions as a basis for the discussion. The interview questions were generally about the 
game’s design, cards, procedure, usefulness, effectiveness, and the teacher’s role. In addition participants’ were 
asked to give suggestions to improve EnviroPoly. The focus group discussion was videotaped and analyzed by 
coding. Comments by participants were recorded and identified by the letters of the alphabet (Participant A, B, C, D 
and E) to protect anonymity.  
3. Results 
The results of the study are based on two main data sources; observations and discussions of all the pre-service 
teachers during game play and observations and discussions of the five focus group members. Overall observations 
indicate that EnviroPoly provided a different learning experience for the participants and that they enjoyed playing 
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EnviroPoly. Playing the game with 4-5 participants in each group took approximately 30-45 minutes Each group 
had just one winner, read 8-10 reading cards and answered 5-8 question cards.  
In the discussions, the participants agreed that EnviroPoly is well designed and attractive. Tokens, which are 
small sea animals, match the background habitat (ocean) of the board game. Participant B said “I like the 
background of the game, cartoons of undersea animals and the tokens. They are all in harmony with each other and 
the theme of the game”.  
The focus group members’ reflections about the cards were positive overall. They thought that participants were 
informed on some industrial accidents, new technologies to protect the environment, and impacts of ecological 
footprints through the readings. Participant A explained that “All the topics that we read were new and we had never 
WDONHGWKHPEHIRUH)RUH[DPSOH,GLGQRWNQRZDQ\WKLQJDERXWWKHDFFLGHQWVPD\EHWKH&KHUQRE\ORQHDQG,GRQ¶W
remember about any learning on these concepts even in middle school or high school´. Participant E emphasized 
“Even LIVRPHUHDGLQJVVHHPWREHQHJDWLYHDQGLQWKHKLVWRU\WKH\DUHLQIRUPDWLYHEHFDXVHWKDW¶VDOZD\VSRVVLELOLW\
WRRFFXUDJDLQ OLNH WKHQXFOHDUDFFLGHQWV+DYLQJ WKHQXFOHDUSRZHUSODQWV LWV¶SRVVLEOHFRQVHTXHQFHVDQG ORQJ
term effects are necessary knowledge for all people especially kids. These accidents happened in the past but they 
are still affecting a lot of people ”. Participant A followed by saying “I think, the readings are a good way to 
LPSURYHDZDUHQHVVDERXWHQYLURQPHQWDOLVVXHV´and all of the others agreed. In addition, they all liked the question 
and thought that the questions are useful in improving students’ environmental knowledge. Both the question and 
chance cards make the game more fun, enjoyable and challenging. 
 Focus group members also agreed that the game increases curiosity about environmental issues and motivates 
learning about the consequences of daily life behaviors.  Participant C explained that “We did not know whether 
some of the sentences on the board are positive or not and we discussed the reasons of rewards and punishments”. 
All of the other participants agreed that they discussed this as well in their groups during play. 
Participants agreed that EnviroPoly can be appropriate for a wide range of students, from middle to high school 
by modifying the reading and question cards. Participant A said that “I think, 4th or 5th graders cannot understand 
the readings without simplifying the levels of reading and question. However, they are appropriate for high school 
and upper levels”. Participant D added, “There is no need to change the sentences on the board; they are very clear 
and understandable. Just reading cards can be modified with shorter ones and easier ones for lower levels´. 
Four of the focus group participants said that they prefer to play the game again. Participant D said, ³I was pretty 
interested in playing the game. The progression of the game was fine, of course I want to play it again, and it was 
fun´. Only Participant C thought that the reading cards are too long and the topics do not hold her attention. 
However, all of them answered that they would use this game in their future classrooms and recommend it to other 
teachers. Participant E said that “I would definitely prefer to use the game in my classes and advise it to my 
colleagues, I like the idea. Maybe it can be used at the end of the related chapters as a conclusion or review the 
topics. -Friday we are going to play EnviroPoly- even the sentence includes fun and motivation”. 
 In their opinion, the teacher’s role should be to walk around and not just be a facilitator but actually join each 
group and encourage them to read the cards fully. Since younger players who desire a quick progression from start 
to finish may lose their interest and skip the readings. 
At the conclusion of the focus interviews, each participant made several suggestions to improve EnviroPoly such 
as adding more rules, changing the place of the jail space, and adding more reading and question cards, specifically 
about endangered species.  Participant A suggested that “Readings and questions can be tagged on, for instance, 
first question can be about the first reading card so players have to pay attention to the readings”. Participant E 
added that “Local connections can be added to the cards”.   
4. Conclusion 
Environmental education requires not only understanding, questioning, or completing assignments, but it also 
should emphasize the changing of students’ awareness, attitudes and beliefs toward the environment, and 
environment responsible behaviours in their daily life. The objectives of environmental education combine 
knowledge, attitude, awareness and behaviour dimensions representing both the cognitive and affective domains 
(Ballantyne & Packer, 1996; Coyle, 2005). Effective teaching strategies have been designed to enhance the teaching 
and learning processes in elementary and secondary classrooms for a number of years; however, the application of 
these strategies in environmental education is new. There is a lack of research on using games as an instructional 
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strategy and its impact on students’ attitudes, awareness and behaviours about the environment. A few research 
studies that integrate gaming in environmental education were conducted (Hewitt, 1997; Ballantyne & Packer, 2005) 
however; the games in these studies were not frame games like EnviroPoly.  
Since educational games have the power to change learning environments and create a fun and unique learning 
experience for students and the teacher, designing an educational game in order to improve attitudes, awareness and 
behaviours towards the environment is an obvious need. During the interviews, Participant C said:  
“I did not know anything about nuclear power plants before the Japan thing (the tsunami in March, 2011), 
breaking news kept on again and again on TV. Of course, they produce power but how? I did not interest in 
it before the possibility of affecting with that”. 
This sentence emphasizes that most people are not interested in environmental topics until it become closer to 
them or their local community. Coyle (2005), after reviewing 10 years of research on environmental literacy in the 
United States, found that just 12 percent of Americans can pass a basic quiz on awareness of energy topics. Based 
on his review, Coyle recommended an increase in the use of information technology such as the Internet, forecast 
meteorology, and media tools as instructional strategies in environmental education. Under this point of view, if the 
readings and questions are current and connected to local environments, EnviroPoly can be defined as a type of 
printed media that informs students and increases their awareness and tendency to learn more about environmental 
issues.  
According to the results of this study, the participants agreed that EnviroPoly can be easily adapted by teachers 
according to their local environmental problems and grade levels by adding new readings and questions. Overall, the 
participants’ comments were favourable to using EnviroPoly in their future classes because it has the potential to 
motivate students and make them enjoy the learning about current environmental issues. A further study should be 
conducted to investigate the long term effectiveness of the game on students’ acquisition of environmental 
knowledge, attitudes, and beliefs and change in behaviors.  
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